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A device in vehicles comprises a chassis (1) and pivot arms (5) carrying wheels and being pivotable in substantially vertical 
planes relative to the chassis. The pivot arms are arranged variable in length for changing the distance between the pivot axes (6) 
of the pivot arms and the wheels (2). 
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A device In vehicles 

FIELD OF THE INVENTION AND PRIOR ART 

This invention is related to a device in vehicles comprising 
a chassis and pivot arms carrying wheels and being pivotable 
relative to the chassis in substantially vertical planes. 
The vehicle is preferably a transport vehicle, in particular 
for more considerable loads. A preferred application for the 
vehicle is within the forestry, where the vehichle could be 
intended for transportation of forest products, for 
instance logs and timber and/or forestry machines, for 
instance machines for felling, delimbing, cutting, barking 

m 

and/or chipping of trees. 

Vehicles of the nature defined in the introduction have the 
decisive advantage that the pivot arms make it possible to 
achieve excellent driving and working properties, in parti- 
cular in difficult terrain, such as in the forest. The pivot 
arms enable, on one hand, even running since they may pivot 
in substantially vertical planes in adjustment to the 
terrain conditions. On the other hand, the pivot arms may be 
adjusted individually so that the vehicle may obtain a 
desired, for instance horizontal, position also when the 
ground is sloping. Depending upon how the vehicle stands 
relative to the direction of slope, the, particularly, ho- 
rizontal position may be obtained by pivoting the pivot arms 
located farthest down in the slope downwardly, whereas the 
pivot arms located farthest up in the direction of slope are 
pivoted upwardly. 
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Thus,, it is suitable that the pivot arms have a considerable 
range of pivoting so that a considerable change of the 
position of the wheels vertically relative to the chassis 
may be carried out. In this way the vehicle may, upon 
pivoting downwardly of the pivot arms, obtain a considerable 
belly clearance, which is preferable for driving over 
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for instance four wheels it is from many points of view 
suitable to arrange the pivot arms on the chassis so that 
they point substantially forwardly and . rearwardly 
respectively , that is in directions away from each other, 
starting from their pivot axes. On pivoting downwardly of 
the pivot arms in order to raise the vehicle chassis on one 
side or both sides, the wheels will then describe arcs while 
the wheels located on one side of the vehicle approach each 
other. This means that the wheel base measure on this side 
will be reduced, which in turn causes a deteriorated stabi- 
lity to tendencies to tipping forwardly /rearwardly . 



SUMMARY OF THE INVENTION 



The object of the present invention is to develop the deyipe 
defined in the introduction so as to achieve an increased 
flexibility as to the operability of the pivot arms. 

This object is obtained according to the invention primarily 
by one or more of the pivot arms being arranged variable in 
length to change the distance between the pivot axis of the 
pivot arm and the wheel axis. 

The solution according to the invention makes it possible to 
lengthen and shorten respectively the effective length of 
the pivot arms in operational cases where this is required. 
In the case described hereinabove in connection with the 
presentation of prior art and involving a wheel base reduc- 
tion on pivoting downwardly of the pivot arms, said wheel 
base reduction may be counteracted, eliminated or even 
reversed into a wheel base increase by exte n di n g the pivot 
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arms to necessary degree before, during or after pivoting 
downwardly of the pivot arms, whereby a stability improve- 
ment in the direction forwardly/rearwardly of the vehicle 
may be obtained. The possibility to change the length of the 

other connections, for instance for pivot arms located at 
one end of a vehicle. It could then be desirable in certain 
operational situations to extend the wheels more or less 
past the adjacent end of the chassis by lengthening the 
pivot arms. On the other hand, other conditions, such as a 
limited driving space, may make it desirable that the wheels 
at said chassis end do not extend past the same; the wheels 
may then be retracted by shortening the pivot arms. 

Preferable developments of the concept of the invention are 
defined in the dependent claims. The embodiment involving a 
change of the tread gauge of the vehicle should be noted 
specifically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

With reference to the enclosed drawings a more specific 
description of embodiment examples of the invention follows 
hereinafter . 

In the drawings: 

Fig 1 is a diagrammatical side view of a vehicle; 

Fig 2 is a partial and partly cut view of the vehicle 
according to Fig 1 in a certain operational position; 

Fig 3 is a view similar to Fig 2 but illustrating the 
vehicle in another operational position; 

Fig 4 is a view illustrating a chassis portion, a pivot arm 
and a wheel in a view from above, the pivot arm being 
partially cut; 
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Jia 3 1- - ^-.spactiTS vi~: illustrating a pivot arm and a 
power member for pivoting thereof; 

- 

Fig 6 is a view similar to Fig 4 of an alternative embodi- 
ment ; 

m 

Fig / is a view similar to Fig C l^w lli^L. — -Lng another 
f-r&j?: operational position; and 



- * 



Fig 8 is a view illustrating the pivot arm and the power 
member for operation thereof corresponding to the position 
according to Fig 7. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The land vehicle illustrated in Fig 1 comprises a chassis 1 
and, in the embodiment, four wheels 2 arranged thereat. The 
chassis 1 may for instance be of the type comprising forward 
and rear chassis portions pivotably interconnected for 
steering purposes about a substantially vertical axis 3, 

It is to be emphasized that when the term "wheel" is used in 
the following,, this term is intended to comprise so called 
bogie arrangements having two or more wheels and such 
arrangements where one or more wheels act support ingly and 
guidingly for a drive track. An individual wheel of the 
vehicle could accordingly be replaced by a bogie or a track 



The vehicle is here intended to operate as a carrier for a 
working machine 4, which may be arranged on the vehicle by 
means of a" crane as illustrated or any~6ther suitable 
carrying arrangement. The machine 4 is in this case formed 
by a forestry machine , for instance a tree processor 

is a 
in a forest. 
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Each of the wheels 2 of the vehicle is arranged on a pivot 
arm 5, the pivot axis of which is denoted 6 and which is 
pivot ably arranged at the chassis 1 in substantially verti- 
cal planes. To pivot the pivot arms 5 power members 7, for 



— _ ^ w , h*.*. w OliOAiyCU OXXIU w*.wJC ma, t= 

suitably variable in length and acting between the vehicle 
chassis 1 and the pivot arm in question. It appears from 
Figs 1-3 and 5 that the power member 7 acts between an 
attachment 8 on the chassis and an attachment 9 on pivot arm 
5. 

The vehicle obtains exquisite terrain driving properties by 
means of the pivot arms 5 and furthermore, the driver may by 
adequate adjustment of the pivoting positions of the diffe- 
rent pivot arms adjust the position of the vehicle to for 
instance a horizontal one also when the terrain is sloping 



The pivot arms for the four wheels are in the embodiment 
arranged so that they project forwardly and rearwardly, that 
is away from each other, starting from their pivot axes 6. 
It is pointed out in this connection that it is intended 
that the pivot arms 5 should be pivotable considerably in 
vertical direction, the pivot arms normally being pivotable 
downwardly as well as upwardly from a substantially hori- 
zontal intermediate position. 

The wheel base of the vehicle is illustrated with the 
designation h in Fig 2 for the adjusted position of the 
pivot arms 5. If the driver would pivot the pivot arms 
further downwardly to raise the vehicle chassis, the wheel 
base measure"*~h in Sie^ongTtu&YnaT direct ioxT of the vehicle 
is decreased, which means a reduction of stability, that is 
a reduction of the stability to tipping forwardly/rearward- 
ly. - In order to be able to counteract, for instance, such 
stability reduction, the pivot arms 5 are arranged variable 
in length to change the distance between the pivot axes 6 of 
the pivot arms and the wheels 2. Thus, this means that the 
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distance between the pivot axis 6 of a pivot arm and the 
axis 10 of rotation of the wheel may be increased and 
decreased respectively as far as the individual pivot arm is 
concerned. 

If increase of the length of the pivot arm 5 is effected 
when the arm is pivoted downwardly to raise the vehicle, the 
previously described wheel base decrease is compensated. The 
pivot arms 5 are illustrated with their minimum length in 
Fig 2. In Fig 3 it is illustrated that the pivot arms 5 have 
been swung downwardly about the axes 10 from their positions 
shown in Fig 2. If the pivot arms had invariable length this 
would in the case described cause a decrease of the wheel 
base measure h. However, it is illustrated in Fig 3 that the 
pivot arms 5 have been somewhat lengthened relative to the 
state illustrated in Fig 2. For examplifying purpose the 
same wheel base measure h has been chosen in Fig 3 as in Fig 
2, which means that pivoting downwardly of the pivot arms 5 
may be balanced with lengthening thereof so that the wheel 
base measure h does not decrease. Moreover, the pivot arms 5 
could of course be lengthened more than in Fig 3 so that in 
reality a wheel base increase would occur relative to the 
position in Fig 2. 

Conditions for length variation of the pivot arms 5 are 
created if each pivot arm comprises at least two parts 11, 
12 adjustably moveable relative to each other. It is prefer- 
red (see also Figs 4 and 5) that these parts 11, 12 are 
based upon displaceability of a telescopical nature, that is 
the parts 11, 12 may be telescopically coordinated immedia- 
tely to each other or by means of one or more intermediate 
•telescopic dements. In the embodiment it is conceived that 
part 12 is displaceably received in an internal space in 
part 11. 

As appears from Fig 4 a power member 13 acts between the 
parts 11, 12. This power member is preferably arranged 
wi thing a space formed by the parts 11, 12 and is, 
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accordinolv. with a first end connected to part 11 and with 
a second end to part 12. 

The part 11 has the character of a base part of the pivot 
arm 5 in the sense that it is the part 11 which is pivotably 
journalled to the chassis 1 about axis 6, whereas according- 
ly part 12 extends radially outwardly from part 11. 

The part 12 comprises at its extreme end a support member 14 
arranged for the wheel 2, said support member being, accord- 
ingly, located at the extreme end of the pivot arm and 
comprising some suitable kind of means 15 for applying the 
wheel 2 to the support member, it is pointed out in this 
connection that a drive motor, suitably a hydraulic one, for 
rotating the wheel 2 may be incorporated into or arranged on 
the support member 14 or otherwise built into a hub for the 
wheel . 

The attachment 9 for the power member 7 for pivoting the 
pivot arm is here provided on the part 11. 

The vehicle comprises, in the embodiment illustrated in Figs 
6-8, for each of the wheels 2 means 16 for lateral displace- 
ment of the wheel 2 relative to the chassi 1 to change the 
tread gauge of the vehicle. In the views according to Figs 6 
and 7 the wheel appearing to the left in Fig 1 and its 
suspension is supposed to be illustrated substantially from 
above. On a comparison between Figs 6 and 7 it appears 
immediately that the displacement means 16 allow the wheel 2 
to be displaced laterally relative to the chassis 1 to a 
considerable degree. It is understood that a substantially 
improved lateral stability of the vehicle may be obtained if 
all the wheels thereof are located laterally displaced 
outwardly from the vehicle in correspondence to that which 
appears from Fig 7. When, on the other hand, the wheels are 
displaced inwardly towards the longitudinal center line of 
the vehicle according to Fig 6, the lateral stability is 
reduced but instead an increased operational flexibility of 
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the vehicle is obtained due to its decreased total width (it 
is of course presupposed that it is the wheels which are 
decisive for the width). 

The more specific design will, in the following, be de- 
scribed in connection with a single wheel and its suspen- 
sion. As already has appeared hereinabove, it is often 
preferred that all wheels of the vehicle are made laterally 
displaceable but this is no necessity. Thus, the advantages 
aimed at with the invention are also obtained in vehicles 
where not all but, however, at least one vehicle wheel is 
made laterally displaceable. It is, namely, conceivable that 
a working machine requiring extra stability may be intended 
to be carried in such a way relative to the vehicle that it 
is sufficient from the point of view of stability to make a 
single wheel of the vehicle laterally displaceable. 

Between the wheel 2 and chassis 1 there is provided a 
swinging arm arrangement forming said displacement means 16. 
The swinging arm arrangement is swingable in planes substan- 
tially parallel to an axis 10 of rotation of the wheel 2. 

The swinging arm arrangement 16 comprises, with preference, 
at least two swinging arms 17, 18, which are swingably 
connected between the vehicle chassis 1 and wheel 2. The 
swinging arm arrangement 16 forms suitably an articulated 
quadrangle, the articulation axles of which closest to the 
chassis 1 are denoted 19, 20 and the articulation axles of 
which clbsest to the wheel 2 are denoted 21, 22. 

It is preferred that the arrangement 16 forms a parallelo- 
gram control, that is the wheel will always be located in 
planes of rotation substantially parallel to the displace- 
ment direction of the vehicle independently of the angular 
position of the swinging arm arrangement 16. 

In the embodiment according to Figs 6-8 the swinging arm 
arrangement 16 forms a part of the pivot arm 5 such that the 
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lift 



swinging arm arrangement is adapted to accompany the pivot 
arm on pivoting thereof about the axis 6, 

Also in this embcd^' r g 8) a power member 7 for pivot- 
ing ul— ^L.^l arm 5 acts between an ?n?r>nionf q *w 
chassis 1 and an attachment 9 on the pivot arm. It is, 
however, here preferred that the attachment 9 is arranged on 
a support member 14 located at the extreme end of the pivot 
arm. The support member 14 comprises , also here, some 
suitable kind of means 15 for providing the wheel 2 on the 
support member. It is pointed out in this connection that a 
drive motor, suitably a hydraulic one, for rotating the 
wheel 2 may be incorporated into or arranged on the support 
member 14 or otherwise built into a hub for the wheel. 

From that stated it appears that the swinging arm arrange- 
ment 16 has the character of a connection incorporated into 
pivot arm 5 between a base member 11 of the pivot arm, said 
base member being the one which is pivotably associated to 
chassis 1 about the axis 6, and the wheel support member 14. 
On swinging of the swinging arm arrangement 16 to obtain a 
tread gauge change, the power member 7 will also swing 
somewhat laterally which means that the power member 7 
should be connected to the chassis 1 and support member 14 
via not only imaginary or real hinge axles 23 but also 
further hinge arrangements 24 allowing the lateral swinging, 
for Instance universal hinges of the ball type. 

A power member 25 is suitably arranged for swinging the 
swinging arm arrangement 16 and, accordingly, for the 
lateral displacement of the wheel. This power member could 
be formed by a power member variable in length acting 
between diagonally arranged articulation axles, for instance 
those denoted 19 and 22, in the swinging arm arrangement 16. 
The power member will then obtain a protected position 
within the swinging arm arrangement and this protected 
position will be even more accentuated if the swinging arms 
17, 18 are designed as appears in Fig 8 for the swinging arm 
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18, namely — t Is- 1 -*"-" 1 ly directed, substantially planar 
portion 26 forming a screen between the power member 25 and 
the surrounding. As seen from Fig 8 the swinging arms 
comprise portions 27, which extend laterally relative to the 
wall portion 26 and which interact joumalingly with the 
articulation axles 19-22. With other words, it is, accord- 
ingly, preferred that each of the swinging arms 17, 18 H=, ° 
an U-shaped cross-section, the shanks of the U-shaped 
swinging arms being directed towards each other. 

The length of the pivot arm 5 is variable in the basic 
manner already described also in the embodiment according to 
Figs 6-8. More specifically, the pivot arm comprises also 
here two parts 11, 12 which are mutually displaceable and of 
which the part 11 has the character of a base part pivotably 
joumalled to chassis 1 about the axis 6. The part 12 is 
associated to the support member 14 for the wheel 2, more 
specifically via the swinging arm arrangement 16. The part 
12 may comprise or be connected to a connection portion 28, 
which forms one side of the articulated quadrangle of the 
swinging arm arrangement 16 and with which the articulation 
axles 19, 20 of the quadrangle engage. The parts 11, 12 are 
as previously telescopically coordinated and delimit in 
unison the space, in which a power member 13 for length 
variation of the pivot arm is received. 

As appears on a comparison between Fig 6 on one hand and 
Figs 7 and 8 on the other hand the length of the pivot arm 
may be varied and, moreover, the wheel may be displaced 



The invention is of course not only restricted to the 
embodiments described but the device may instead be modified 
in several ways within the scope of the invention.. 
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Claims 

1. A device in vehicles comprising a chassis (1) and pivot 
arms (5), which carry wheels and which are pivotable 
relative to the chassis in substantially vertical planes, 
characterized in that one or more of the pivot 
arms (5) are arranged variable in length to change the 
distance between the pivot axes (6) of the pivot arms and 
the wheels (2). 

2. A device according to claim 1, 

characterized in that the pivot arm ( 5 ) 
comprises at least two parts (11, 12) adjustably moveable 
relative to each other. 

3. A device according to claim 1, 

characterized in that the pivot arm (5) 
comprises at least two parts (11, 12) telescopically dis- 
placeably coordinated with each other. 

4. A device according to claim 2 or 3, 

characterized in that a power member (13) acts 
between the parts. 

5. A device according to claim 4, 

characterized in that the power member (13) is 
arranged in a cavity formed by the parts (11, 12). 

6. A device according to any preceding claim, 
characterized in that it for at least one of 
said wheels (2) comprises means (16) for lateral displace- 
ment of the wheel relative to the chassi (1) to change the 
tread gauge of the vehicle. 

7. A device according to claim 6, 

characterized in that a swinging arm arrange- 
ment (16), which forms said displacement means, is arranged 
between the wheel (2) and the chassis. 
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8. A device according to claim 7, 

characterized in that the swinging arm arrange- 
ment (16) is swingable. in planes substantially parallel to 
en axis (10) of rotation of the wheel. 

9. A device according to any of claims 7-8, 
characreri-ed in that the swinging arm arrange- 
ment (16) comprises at least two swinging arms (17, 18), 
which are swingably connected between the chassis (1) and 
the wheel (2) . 

10. A device according to any of claims 7-9, 
characterized in that the swinging arm arrange- 
ment (16) forms an articulated quadrangle. 

11. A device according to any of claims 7-10, 
characterized in that the swinging arm arrange- 
ment (16) forms an articulated parallelogram (19-22). 

12. A device . according to any of claims 7 - 11, 
characterized in that the swinging arm arrange- 
ment (16) forms a part of the pivot arm (5) such that. the 
swinging arm arrangement is adapted to accompany the pivot 
arm on pivoting thereof. 

13. A device according to any of claims 9-12, 
characterized in that a power member (25), 
which is variable in length, acts between diagonally 
arranged articulation axles (19, 22) in the swinging arm 
arrangement: ( 16 ) . 
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